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1\ A piezo oscillator/ characterized in that: 

the piezo oscillator contains a piezo resonator, amplifying 
circuit\and quick start-up circuit; 

the quick start-up circuit has a configuration in which an NPN 
transistor isi connected between the power supply voltage Vcc line 
and one terminal of the piezo resonator in forward polarity , and a 
capacitor is connected between the power supply voltage Vcc line 
and the base of the^NPN transistor; and 

a start-up quicke\ing vol^ge is applied to the piezo 
resonator from the power \upp]ftT ventage Vcc line through the NPN 
transistor for a predetermiftedvLength of time after the application 
of power supply voltage Vcc. 

2* A piezo oscillator, characterized in that; 

the piezo oscillator contains k piezo resonator , amplifying 
circuit, and quick start-up circuit; 

iguration in which a 

power supply voltage 
in forward 

and the emitter 



com 



the quick start-up circuit has a 
first NPN transistor is connected between 



tB€ 



t*0 



resonatdi 



Vcc line and one terminal of the piezo 

( tin 

polarity, a resistor is connected between the 



bases 



{ n) 



of the first NPN transistor, a second NPN transistor Nls connected 
to the power supply voltage Vcc line and the base of the^first NPN 
transistor in forward polarity, and a capacitor is connect* 
between the power supply voltage Vcc line and the base of the N 
second NPN transistor; and 
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a start-up quickening voltage is applied to the piezo 



resonator from the power supply voltage Vcc line through the NPN 
transistor for a predetermined length of time after the application 
of power \upply voltage Vcc. 
5 3. A piezo oscillator characterized in that: 

the piezo oscillator contains a piezo resonator, amplifying 
3 circuit , and q\ick start-up circuit; 

the quick ^tart-up circuit has a configuration in which a PNP 
transistor is connected between the power supply voltage Vcc line 



10 and one terminal ofvthe piezo resonator in forward polarity , and a 

£ capacitor and a diod^ are connected in parallel between the base of 

PJ 

□ the PNP transistor andv the around ; and 

£ \ I } 

q a start-up quickening yptt&pe is applied to the piezo 

" resonator from the power ^uppl^/voltage Vcc line through the NPN 
15 

jy of power supply voltage Vcc. 



^15 transistor for a predeterm^ed length of time after the application 



4. A piezo oscillator characterized in that: 
the piezo oscillator contains a piezo resonator, amplifying 

circuit, and quick start-up circuit for applying a start-up 
20 quickening voltage of a desired level to one terminal of the piezo 
resonator after the application of power supply voltage Vcc; and 

the quick start-up circuit begins\to operate with a delay 
determined according to the rise of voltage of the power supply 
voltage Vcc after the application of the power supply voltage Vcc 
25 and outputs the start-up quickening voltage\with a steeper rise 
than the rise characteristics of the power supply voltage Vcc. 

5. A piezo oscillator characterized in that: 
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the piezo resonator, amplifying circuit, and quick start-up 
circuit Vor applying a start-up quickening voltage of a desired 
level to one terminal of the piezo resonator after the application 
of power supply voltage Vcc; 

the qurck start-up circuit having a transistor switch and a 
voltage dividing circuit for base biasing of the transistor switch; 
and 

the quick start-up circuit begins to operate at the timing 
controlled by the Voltage division ratio of the voltage dividing 
circuit after the ctepiuio&tion of the power supply voltage Vcc and 
outputs a start-up qVilckeiymg voltage with a steeper rise than the 
rise characteristics or^the power supply voltage Vcc, 
6. A piezo oscillator\characterized in that: 

the piezo oscillatoA contains a piezo resonator, amplifying 
circuit, and quick start-uft circuit for applying a start-up 
quickening voltage of a desrred level to one terminal of the piezo 
resonator after the application of power supply voltage Vcc; 

the quick start-up circuiA having a configuration in which a 
PNP transistor switch is connected between the oscillation loop of 
the piezo oscillator and the powe A supply voltage Vcc line with the 
collector and emitter in forward polarity, a first capacitor is 
connected between the base of the transistor and the power supply 
voltage Vcc line, and a second capacitbr is connected between the 
base of the transistor and the ground; and 

the quick start-up circuit begins ta operate with a delay 
determined according to the rise of the power supply voltage Vcc 
after the application of power supply voltag^ Vcc and outputs a 
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start-up quickening voltage with a steeper rise than the rise 
characteristics of the power supply voltage Vcc. 

7. i&^piezo oscillator characterized in that: 

the. piezo oscillator contains a piezo resonator , amplifying 
circuit, and quick start-up circuit for applying a start-up 
quickening Voltage of a desired level to one terminal of the piezo 
resonator aftW the application of power supply voltage Vcc; 

the quick Nstart-up circuit has a configuration in which a PNP 
transistor switcttv is connected between the oscillation loop of the 
piezo oscillator and the power supply voltage Vcc line with the 
collector and emitteryin forward polarity , a first capacitor is 
connected between the %se of fchfe transistor and the power supply 
voltage Vcc line, and a ^econfl pcTpaoj-tor is connected between the 
base of the transistor and\th& grourfd; and 

the quick start-up circuit begins to operate at the timing 
controlled by the voltage division ratio of the voltage dividing 
circuit after the application of\^ the power supply voltage Vcc and 
outputs a start-up quickening vol\age with a steeper rise than the 
rise characteristics of the power supply voltage Vcc, 

8. A piezo oscillator characterize^ in that: 
the piezo oscillator contains a piezo resonator, amplifying 

circuit, and quick start-up circuit foAapplying a start-up 
quickening voltage of a desired level to bne terminal of the piezo 
resonator after the application of power supply voltage Vcc; 

the quick start-up circuit has a first transistor switch, a 
voltage dividing circuit for base biasing of the first transistor 
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itch, and a second transistor switch which is turned ON and OFF 
by \he output current of the first transistor switch; and 

the quick start-up circuit begins to operate at the timing 
controlled by the voltage division ratio of the voltage dividing 
circuit after the application of the power supply voltage Vcc and 
outputs a staist-up quickening voltage with a steeper rise than the 
rise characteristics of the power supply voltage Vcc. 
9. A piezo oscillator characterized in that: 

the piezo oscillator contains a piezo resonator, amplifying 
circuit, and quick staist-up circuit for applying a start-up 
quickening voltage of a desired level to one terminal of the piezo 
resonator after the application of power supply voltage Vcc; 

the quick start-up circuit hafe d first PNP transistor switch 
connected between the oscillation uL^op-of the piezo oscillator and 
the power supply voltage Vcc lineNILith tjfie collector and emitter in 
forward polarity, a first capa<^boij« between the base of 

the first PNP transistor and the poweX supply voltage Vcc line, a 
second capacitor connected between the bkse of the first PNP 
transistor and the ground, and a second transistor switch which is 
turned ON and OFF by the output current of the first PNP transistor 
switch; and \ 

the quick start-up circuit begins to operate with a delay 
according to the rise of the power supply voltage Vcc after the 
application of the power supply voltage Vcc and outputs a start-up 
quickening voltage with a steeper rise than the rise \ 
characteristics of the power supply voltage Vcc. \ 
10. A piezo oscillator characterized in that: \ 
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the piezo oscillator contains a piezo resonator, amplifying circuit , 
and\quick start-up circuit for applying a start-up quickening 
voltage of a desired level to one terminal of the piezo resonator 
after the application of power supply voltage Vcc; 

the quick start-up circuit has a first PNP transistor switch 
connected between the oscillation loop of the piezo oscillator and 
the power supbly voltage Vcc line with the collector and emitter in 
forward polarity , a first capacitor connected between the base of 
the first PNP transistor and the power supply voltage Vcc line, a 
second capacitor connected between the base of the first PNP 
transistor and the gtound, and a second transistor switch which is 
turned ON and OFF by the output current of the first PNP transistor 
switch ; and \ 

the quick start-up circuit begitis to operate at the timing 
controlled by the capacitance ratko^f^he first and second 
capacitors after the application Ipf th^/power supply voltage Vcc 
and outputs a start-up quickening voltage with a steeper rise than 
the rise characteristics of the pbwer supply voltage Vcc, 
11. A piezo oscillator characterised in that: 

the oscillating circuit contains, a piezo resonator, amplifying 
circuit, and quick start-up circuit foV applying a start-up- 
quickening voltage of a desired level to\one terminal of the piezo 
resonator after the application of power Supply voltage Vcc; 

the quick start-up circuit has a firstXPNP transistor switch 
connected between the oscillation loop of theNpiezo oscillator and 
the power supply voltage Vcc line with the collector and emitter in 
forward polarity, a first capacitor connected between the base of 
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the first PNP transistor and the power supply voltage Vcc line, and 
a second capacitor connected between the base of the first PNP 
transistor and the ground; 

the^quick start-up circuit begins to operate with a delay 
according tb the rise of the power supply voltage Vcc after the 
application of the power supply voltage Vcc and outputs a start-up 
quickening voltage with a steeper rise than the rise 
characteristics of the power supply voltage Vcc; and 

the quick start-up circuit further has a transistor switch 



D 

B3 10 which turns ON at aboifct the same time as the turning-ON of the 

03 

J5 first PNP transistor between the base of the first PNP transistor 



and the ground • 

12. A piezo oscillator characterized in that: 



U 

the oscillating circuit contains apiezo resonator , amplifying 
y 15 circuit , and quick start-up circbJLt ffer^tpplying a start-up 
nj quickening voltage of a desired leveli to on£ terminal of the piezo 
resonator after the application of pofcgr supply voltage Vcc; 

the quick start-up circuit has a first PNP transistor switch 
connected between the oscillation loop otv the piezo oscillator and 
20 the power supply voltage Vcc line with the^collector and emitter in 
forward polarity , a first capacitor connected^ between the base of 
the first PNP transistor and the power supply vfcatage Vcc line, and 
a second capacitor connected between the base of t{ie first PNP 
transistor and the ground; 
25 the quick start-up circuit begins to operate with\a delay 

according to the rise of the power supply voltage Vcc af t^r the 
application of the power supply voltage Vcc and outputs a st^rt-up 
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quickening voltage with a steeper rise than the rise 

characteristics of the power supply voltage Vcc; and 

s 

\the quick start-up circuit has a PNP transistor which turns ON 
at about the same time at the timing of the turning-ON of the first 
PNP trarffistor between the base of the first PNP transistor and the 
ground; 

the quick start-up circuit begins to operate at the timing 
controlled by\the capacitance ratio of the first and second 
capacitors after the application of the power supply voltage Vcc 



03 10 and outputs a stkrt-up quickening voltage with a steeper rise than 

03 \ 

j£ the rise characteristics of the power supply voltage Vcc; and 



P the quick startVup circuit further has a transistor switch 

which turns ON at about the same time as the turning-ON of the 
U- first PNP transistor between t,he\base of the first PNP transistor 

U15 and the ground. 

Q 

fy 13. A piezo oscillator characterize^ in that: 

the oscillating circuit qp!v£ains a piezo resonator , amplifying 
circuit, and quick start-up circuit for applying a start-up 
quickening voltage of a desired level to one terminal of the piezo 
20 resonator after the application of p>ower supply voltage Vcc; 

the quick start-up circuit has Afirst PNP transistor switch 
connected between the oscillation loop \>f the piezo oscillator and 
the power supply voltage Vcc line with the collector and emitter in 
forward polarity , a first capacitor connected between the base of 
25 the first PNP transistor and the power supply voltage Vcc line, a 
second capacitor connected between the base ofxthe first PNP 
transistor and the ground, and a second transistor switch which is 
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turned ON and OFF by the output current of the first PNP transistor 
switch; 



the quick start-up circuit begins to operate with a delay 
according to the rise of the power supply voltage Vcc after the 
applicatiori of the power supply voltage Vcc and outputs a start-up 
quickening v6ltage with a steeper rise than the rise 
characteristics^ of the power supply voltage Vcc; and 

the quick st^rt-up circuit further has a transistor switch 
which turns ON at ahput the same time as the turning-ON of the 
first PNP transistor between the base of the first PNP transistor 
and the ground. 

14. A piezo oscillator characterized in that: 

the oscillating circuit\^ontains^a piezo resonator , amplifying 
circuit, and quick start-up circuit \fioryapplying a start-up 
quickening voltage of a desired X^vel} to one* terminal of the piezo 
resonator after the application of^^Jwej^stipply voltage Vcc; 

the quick start-up circuit has first PNP transistor switch 
connected between the oscillation loop bf the piezo oscillator and 
the power supply voltage Vcc line with th\ collector and emitter in 
forward polarity, a first capacitor connect^ between the base of 
the first PNP transistor and the power supply Voltage Vcc line, a 
second capacitor connected between the base of the first PNP 
transistor and the ground, and a second transistor\witch which is 
turned ON and OFF by the output current of the first \np transistor 
switch ; 

the quick start-up circuit begins to operate at the timing 
controlled by the capacitance ratio of the first and second 
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(Capacitors after the application of the power supply voltage Vcc 
ana^outputs a start-up quickening voltage with a steeper rise than 
the r^se characteristics of the power supply voltage Vcc; and 

the quick start-up circuit further has a transistor switch 
which tui^ns ON at about the same time as the turning-ON of the 
first PNP transistor between the base of the first PNP transistor 
and the ground. 

15. A piezo <s>scillator characterized in that: 

the piezo XDscillator contains a piezo resonator, amplifying 
circuit, and quick start-up circuit for applying a start-up 
quickening voltagexof a desired level to one terminal of the piezo 
resonator after the application of power supply voltage Vcc; 

the quick start-up^ circuit has a transistor switch and a 
voltage dividing circuit N£or base ifI3^ing of the transistor switch 
which has a series circuit \>f a c^pac^tor and a resistor; and 

the quick start-up circi^t begins to pperate at the timing 




controlled by the time constant^of phe series circuit and outputs a 
start-up quickening voltage with V steeper rise than the rise 
characteristics of the power supplyWoltage Vcc, 
16. A piezo oscillator characterized^ in that: 

the piezo oscillator contains a pxezo resonator, oscillating 
transistor, and quick start-up circuit; 

the quick start-up circuit functions tisj increase the collector 
current of the oscillating transistor for a predetermined length of 
time after the application of power supply voltage Vcc in order to 
shorten the start-up time of the piezo oscillatin^circuit and 
stops functioning after the predetermined length of\ime. 
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piezo oscillator characterized in that: 



\the piezo oscillator contains a piezo resonator, oscillating 
transistor, emitter resistor of the oscillating transistor 
connected between the emitter of the oscillating transistor and the 
ground, knd quick start-up circuit; and 

the quick start-up circuit functions to decrease the impedance 
across the Emitter resistor for a predetermined length of time 
after the application of power supply voltage Vcc in order to 
shorten the start-up time of the piezo oscillator. 
18. A piezo oscillator characterized in that: 

the piezo oscillator contains a piezo resonator , oscillating 
p *N transistor, emitter resistor of the oscillating transistor 
q <^ connected between the emitter of the oscillating transistor and the 
ground, and quick st^rt-i^ circuit; and the quick start-up circuit 
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contains a switch cir 
resistor by the switch ^itfcuit fo 
after the application^^ 



connects both ends of the emitter 

a predetermined length of time 
"supply voltage Vcc to decrease the 
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resistance between the emitter of the oscillating transistor and 
the ground and shorten the fetart-up time of the piezo oscillator. 
19. A piezo oscillator characterized in that: 

the piezo oscillator con^ins a piezo resonator, oscillating 
transistor, emitter resistor ofYthe oscillating transistor 
connected between the emitter of \the oscillating transistor and the 
ground, and quick start-up circuit \ and 

the quick start-up circuit contains a switch circuit and a 
switch control circuit, and the switck control circuit controls the 
ON and OFF operation of the switch circuit according to the 
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Charging current of a capacitor to short-circuit both ends of the 
emitter resistor by the switch circuit for a predetermined length 
of time after the application of power supply voltage Vcc and 
thereby \iecrease the resistance between the emitter of the 
oscillating transistor and the ground and shorten the start-up time 
of the piezoV oscillator. 
20. A piezo oscillator characterized in that: 
the piezo oscillator contains a piezo resonator, oscillating 
transistor, emitter resistor of the oscillating transistor 
connected between the emitter of the oscillating transistor and the 
ground, and quick staist-up circuit; 

the quick start-up\circuit contains a switch circuit and a 
switch control circuit; 

the switch circuit contains a sggond transistor whose 
collector is connected to theN^mitt^r o£ the oscillating transistor 
and whose emitter is connected ^ ^^m«^ # 

the switch control circuit c^ntnains a ychird transistor whose 
collector is connected to the power^sup^ly voltage Vcc line; whose 
base is connected to the power supplyWoltage Vcc line through a 
capacitor, and whose emitter is connected to the base of the second 
transistor through a resistor; and 

the ON and OFF operation of the switch\circuit is controlled 
by the charging current of the capacitor so aK to short-circuit 
both ends of the emitter resistor for a predetermined length of 
time after the application of the power supply voltage Vcc and 
thereby decrease the resistance between the emitter\of the 
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Oscillating transistor and the ground and shorten the start-up time 

\ 

of the piezo oscillator. 

21. ^ A piezo oscillator characterized in that: 

'■5 

s 

the piezo oscillator contains a piezo resonator , oscillating 
transistor, emitter resistor of the oscillating transistor 
connected between the emitter of the oscillating transistor and the 
ground, ana quick start-up circuit; 

the quick start-up circuit contains a switch circuit and a 
switch control circuit; 

the switch circuit contains a second transistor whose 
collector is connected to the emitter of the oscillating transistor 
through a resistor: and whose emitter is connected to the ground; 

the switch control circuit contains a third transistor whose 
collector is connected to the power supply voltage Vcc line, whose 
base is connected to the power supply voltage Vcc line through a 
capacitor, and whose emitter is ffonn^cted to the base of the second 
transistor through a resis 



the ON and OFF operation o 
by the charging current of t 



the switch circuit is controlled 
so as to short-circuit 



both ends of the emitter resistor for a predetermined length of 
time after the application of the power supply voltage Vcc and 
thereby decrease the resistance between the emitter of the 
oscillating transistor and the ground and shorten the start-up time 
of the piezo oscillator. 

22. A piezo oscillator characterized\in that: 

the piezo oscillator contains a prezo resonator, oscillating 
transistor, and quick start-up circuit; apd 
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the quick start-up circuit functions to pull up the voltage of 
the collector of the oscillating transistor for a predetermined 
length of . time after the application of power supply voltage Vcc 
and thereby increase the collector current and shorten the start-up 
time of the\piezo oscillator, and stops functioning after the 
predetermined length of time. 

23. A piezo oscillator characterized in that: 
the piezo\ oscillator contains a piezo resonator, oscillating 

transistor, second transistor connected to the oscillating 

transistor in cascade, collector resistor of the second transistor 

connected between \the collector of the second transistor and the 

power supply volta^p Vcc line, and quick start-up circuit; 

the quick start\-up circuit functions to pull up the collector 

voltage of the second^ transistor for a predetermined length of time 

after the application of power supply voltage Vcc; and 

the resulting rise\ in the collector voltage of the oscillating 

transistor causes an increased in\the collector current of the 

oscillating transistor wh^chv mak^s the piezo resonator begin to 

X ^ — ■ 

vibrate forcibly and thereby Itehortenfc the start-up time of the 
piezo oscillator. 

24. A piezo oscillator characterized in that: 
the piezo oscillator contains a piezo resonator, oscillating 

transistor, second transistor connected to the oscillating 
transistor in cascade, collecto^ resistor of the second transistor 
25 connected between the collector df the second transistor and the 
power supply voltage Vcc line, ancK quick start-up circuit; 
the quick start-up circuit coritains a switch circuit; 
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ie switch circuit turns ON for a predetermined length of time 
after the application of power supply voltage Vcc to connect the 



collector of the oscillating transistor or the collector of the 
second transistor to the power supply voltage Vcc line with a small 
resistance ; \and 

the resulting rise in the collector voltage of the oscillating 
transistor causes an increase in the collector current of the 
oscillating transistor which makes the piezo resonator begin to 
vibrate forcibly \and thereby shortens the start-up time of the 



b 

q 

65 10 piezo oscillator. 



4: 25. A piezo oscillator characterized in that: 

nJ 

p the piezo oscillator contains a piezo resonator, oscillating 



transistor, second transistor connected to the oscillating 
transistor in cascade, collepTOr^esistor of the second transistor 



2 

£3 

U 
¥ h 

Lj 15 connected between the coli^p^pr^of the second transistor and the 
flj power supply voltage Vcc link, and quick start-up circuit; 

the quick start-up circui^ contains a switch circuit and a 
switch control circuit; 

the switch control circuit Contains a capacitor and is 
20 activated by the charging current of the capacitor for a 
^^predetermined length of time after the application of power supply 
< voltage Vcc to turn the switch circuity ON; 
'-^x^ r he switch circuit, while it is oti\ connects the collector ji 

the oscillating transistor or the collector of the second 
25 transistor to the power supply voltage Vc\ line with a small 
resistance; and 
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^he resulting rise in the collector voltage of the oscillating 
transistor causes an increase in the collector current of the 
oscillating transistor which makes the piezo resonator begin to 
vibrate forcibly and thereby shortens the start-up time of the 
5 piezo oscillator. 

26. A piezo oscillator characterized in that: 

the piezo oscillator contains a piezo resonator, oscillating 
transistor , ^econd transistor connected to the oscillating 

£3 transistor in\ cascade, collector resistor of the second transistor 

D 

pi 10 connected between the collector of the second transistor and the 

fp \ 

]p power supply voltage Vcc line, and quick start-up circuit; 



the quick start-up circuit contains a switch circuit and a 
switch control cArcuit; 



0 

U the switch circuit /ha\ a configuration in which the emitter of 

y 15 a PNP transistor iSy cor^iect^d to the power supply voltage Vcc line, 
pi ^ the collector of th4^ PNjjp £/ans£^tor is connected to the collector 

^ of the oscillating ti^an^istojp/br to the collector of the second 
IsP transistor; 

the switch control circuit has a configuration in which the 
20 collector of a third transistor is connected to the base of the PNP 
transistor, the base of the third transistor is connected to the 
power supply voltage Vcc Mne through a capacitor and to the ground 
through a diode in reverse \polarity, and the emitter of the third 
transistor is connected to Ahe ground through a resistor; 
25 the switch control circuit is activated by the charging 

current of the capacitor for a predetermined length of time after 
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th,e application of power supply voltage Vcc to turn the switch 
circuit ON; 

tfie switch circuit, while it is ON, connects the collector of 
the oscillating transistor or the collector of the second 
transistor t\ the power supply voltage Vcc line with a small 
res is tance ; ana* 

the resulting rise in the collector voltage of the oscillating 
transistor causes an\increase in the collector current of the 
oscillating transistor\which makes the piezo resonator begin to 
vibrate forcibly and thereby shortens the start-up time of the 
piezo oscillator. 

27. A piezo oscillator characterized in that: 

the piezo oscillator contains a/pie4o resonator, oscillating 



dted> 



to the oscillating 

the second transistor 
6ond transistor and the 



;tor o 



transistor, second transistor conn* 
transistor in cascade, collector re^ 
connected between the collector 

power supply voltage Vcc line, and quick\ start-up circuit; 

the quick start-up circuit contains switch circuit and a 
switch control circuit; 

the switch circuit has a configuration ii^ which the emitter of 
a PNP transistor is connected to the power supply voltage Vcc line, 
the collector of the PNP transistor is connected ftp the collector 
of the oscillating transistor or the collector of thp second 
transistor; 

the switch control circuit has a configuration in Vhich the 
collector of a third transistor is connected to the base e>f the PNP 
transistor and to the power supply voltage Vcc line through\a 
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resistor, the base of the third transistor is connected to the 
power supply voltage Vcc line through a capacitor and to the ground 
through a diode in reverse polarity, and the emitter of the third 
transistor is connected to the ground through a resistor; 

thev switch control circuit is activated by the charging 
current of the capacitor for a predetermined length of time after 
the application of power supply voltage Vcc to turn the switch 
circuit ON; 

the switch circuit , while it is ON, connects the collector of 
the oscillating\ transistor or the collector of the second 
transistor to the^ power supply voltage Vcc line with a small 
resistance; and 

the resulting fcise in the collector voltage of the oscillating 
transistor causes an \ncrease~in the collector current of the 
oscillating transistor Which makes the piezo resonator begin to 
vibrate forcibly and thereby fCko&tens the start-up time of the 
piezo oscillator. 

28. A piezo oscillator characterized in that: 

the piezo oscillator contains a piezo resonator, oscillating 
transistor, emitter resistor and collector resistor of the 
oscillating transistor, and quick start-up circuit; 

the quick start-up circuit functions to connect the emitter of 
the oscillating transistor to the Wound with a small resistance 
and connect the collector of the oscillating transistor to the 
power supply voltage Vcc line for a predetermined length of time 
after the application of the power supfcly voltage Vcc, and the 
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resulting increase in the collector current of the oscillating 
transistor shortens the start-up time of the piezo oscillator; and 

the quick start-up circuit stops functioning after the 
predetermined length of time, and the collector current of the 
oscillating transistor decreases to the normal value. 
29. A piezo oscillator characterized in that; 

the piezo oscillator contains a piezo resonator, oscillating 
transistor, emitter resistor of the oscillating transistor, second 
transistor connected to the oscillating transistor in cascade, 
collector resistor of the second transistor, and quick start-up 
circuit; 

the quick start-up circuit functions to connect the emitter of 
the oscillating transistor to the ground with a small resistance 
and connect the collector of the oscillating transistor or of the 



voltage Vcc line with a small 
of time after the application 
which causes an increase in the 
istor and thereby 



second transistor to the 
resistance for a predet 
of the power supply voltage 
collector current of the oscillating 

shortens the start-up time of tlje piezo oscillator; and 

the quick start-up circuit &£ops functioning after the 
predetermined length of time to le\ the collector current of the 
oscillating transistor decrease to t^e normal value. 
30. A piezo oscillator characterized \in that: 

the piezo oscillator contains a piezo resonator, oscillating 
transistor, emitter resistor and collector resistor of the 
oscillating transistor , and quick start-up \ircuit; 
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the quick start-up circuit has at least two switch circuits: 
one switch circuit connects the emitter of the oscillating 
transistor to the ground with a small resistance , and the other 
switch circuit connects the collector of the oscillating transistor 
to the powei supply voltage Vcc line with a small resistance; 

the switch circuits of the quick start-up circuit are turned 
ON for a predetermined length of time after the application of 
power supply voltage Vcc, and the resulting increase in the 
collector current of the oscillating transistor shortens the start- 
up time of the piezo oscillator; and 

the switch cjsrcuits of the quick start-up circuit are turned 
off after the predetermined length of time, and the collector 
current of the osciluating transistor decreases to the normal value. 
31. A piezo oscillator characterized in that: 

the piezo oscillaVor coi^tains a piezo resonator, oscillating 
transistor, emitter resistor <6f the oscillating transistor, second 
transistor connected to use Oscillating transistor in cascade, 
collector resistor of th^secojjd^transistor, and quick start-up 
circuit; \ 

the quick start-up circuit has at least two switch circuits: 
one switch circuit connects the emitter of the oscillating 
transistor to the ground with\a small resistance, and the other 
switch circuit connects the collector of the oscillating transistor 
or of the second transistor to me power supply voltage Vcc line 
with a small resistance; \ 

the switch circuits of the quVck start-up circuit are turned 
ON for a predetermined length of time after the application of 
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power supply voltage Vcc, and the resulting increase in the 
collector current of the oscillating transistor shortens the start- 
up time of the piezo oscillator; and 

the switch circuits of the quick start-up circuit are turned 
off af teA the predetermined length of time to let the collector 
current on the oscillating transistor decrease to the normal value. 
32. A piezo\ oscillator characterized in that: 

the piezo oscillator contains a piezo resonator, oscillating 
transistor, emitter resistor and collector resistor of the 
oscillating transistor , and quick start-up circuit; 

the quick sVart-up circuit has at least two switch circuits 
and a switch control circuit; 

the switch coAtrol circuit contains a capacitor and is 
activated to turn the switching circuits ON by the charging current 
of the capacitor for a predetermined length of time after the 
application of power supply voltage Vcc; 
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when being ON, one 
of the oscillating trans 
and the other switch circd 
oscillating transistor 
small resistance, which caus 



:he 



conned 
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/switch circuits connects the emitter 
the ground with a small resistance, 
:ts the collector of the 
Sower supply voltage Vcc line with a 
an increase in the collector current 
of the oscillating transistor \and thereby shortens the start-up 
time of the piezo oscillator; ijid 

the switch circuits are tu^yned off after the predetermined 
length of time to let the collector current of the oscillating 
transistor decrease to the normal value. 
33. A piezo oscillator characterized in that: 
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the piezo oscillator contains a piezo resonator, oscillating 
transistor, emitter resistor of the oscillating transistor, second 
transistor^connected to the oscillating transistor in cascade, 
collector resistor of the second transistor, and quick start-up 
circuit ; 

the quick start-up circuit has at least two switch circuits 
and a switch control circuit; 

the switch ^control circuit contains a capacitor and is 
activated to turn\ the switching circuits ON by the charging current 
of the capacitor f<br a predetermined length of time after the 
application of power supply voltage Vcc; 

when being ON, one of the switch circuits connects the emitter 
of the oscillating transistor to the ground with a small resistance, 
and the other switch circuit connects the collector of the 
oscillating transistor or of the second- transistor to the power 
supply voltage Vcc line with a small resistance, which causes an 
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increase in the collector durre 
thereby shortens the start- 

the switch circuits ate \Jtu 
length of time to let the 
transistor decrease to the norm. 



the oscillating transistor and 
the piezo oscillator; and 
ned off/ after the predetermined 
current of the oscillating 
value. 
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34. A piezo oscillator characterized in that: 

the piezo oscillator containsV a piezo resonator, oscillating 
transistor, emitter resistor and collector resistor of the 
oscillating transistor, and quick st^rt-up circuit; 

the quick start-up circuit has a\ least two switch circuits 
and a switch control circuit; 
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one of the switch circuits has a configuration in which the 
collector^ of a second transistor is connected to the emitter of the 
oscillating transistor and the emitter of the second transistor is 
connected ta the ground; 

the other switch circuit has a configuration in which the 
emitter of a PnP transistor is connected to the power supply 
voltage Vcc line and the collector of the PNP transistor is 
connected to the ^collector of the oscillating transistor; 



w the switch control circuit has a configuration in which the 

CD 

03 10 emitter of a third -transistor is connected to the base of the 



£ second transistor through a resistor, the collector of the third 
p transistor is connected to the base of the PNP transistor, and the 
base of the third transistor is connected to the power supply 
voltage Vcc line through k capacitor and to the ground through a 

yjl5 diode in reverse polarity; 

□ 

fij the switch control circuit is activated by the charging 

current of the capacitor for a predetermined length of time after 
the application of power supply^ voltage Vcc to turn the switch 
circuits ON; 

20 the switch circuits, whenN^lttg ON, i/onnect the emitter of the 

oscillating transistor to the ground with a small resistance and 
connect the collector of the oscillating transistor to the power 
supply voltage Vcc line with a small resistance; and 

the switch circuits are turned off\by the switch control 

25 circuit after the predetermined length ofi time to let the collector 
current of the oscillating transistor decrease to the normal value. 
35. A piezo oscillator characterized in th\t: 
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the piezo oscillator contains a piezo resonator, oscillating 
transistqr, emitter resistor of the oscillating transistor , second 
transistory connected to the oscillating transistor in cascade, 



^CL collector resistor of the second transistor, and quick start-up 

5 circuit; 

the quick\start-up circuit has at least two switch circuits 
and a switch control circuit; 

one of the Switch circuits has a configuration in which the 
^ collector of a thii^d transistor is connected to the emitter of the 

las? 

03 10 oscillating transistor and the emitter of the third transistor is 
£ connected to the ground; 

f\ i 

3 :=? 



q the other switch circuit has a configuration in which the 

emitter of a PNP transistor is connected to the power supply 
voltage Vcc line and the collector of the PNP transistor is 



O 
W 

Wl5 connected to the collectorVof the oscillating transistor or the 

D 

pj collector of the second transistor j 

the switch control circuit has a ^onf iguration in which the 
emitter of a fourth transistor\is cpnnecteciYto the base of the 
third transistor through a resistor} the cpllector of the fourth 
20 transistor is connected to the base ^of the PNP transistor, and the 
base of the fourth transistor is connected to the power supply 
voltage Vcc line through a capacitor\and to the ground through a 
diode in reverse polarity; 

the switch control circuit is actuated by the charging 
25 current of the capacitor for a predetermined length of time after 
the application of power supply voltage Vcc v to turn the switch 
circuits ON; 
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the switch circuits , when being ON, connect the emitter of the 
oscillating transistor to the ground with a small resistance and 
connect the collector of the oscillating transistor or of the 
second trahsistor to the power supply voltage Vcc line with a small 
resistance; \and 

the switch circuits are turned off by the switch control 
circuit after vhe predetermined length of time to let the collector 
current of the oscillating transistor decrease to the normal value. 
36. A piezo oscillator characterized in that: 

the piezo oscillator contains a piezo resonator, oscillating 
transistor, emitter Resistor and collector resistor of the 
oscillating transistor\ and quick start-up circuit; 

the quick start-up \circuit has at least two switch circuits 
and a switch control circbit; 

one of the switch circuits has a configuration in which the 
collector of a second transistor is connected to the emitter of the 
oscillating transistor and th$ emitter fcf the second transistor is 
connected to the ground; 



configuration in which the 
to the power supply 



the other switch circuit lie 
emitter of a PNP transistor is 

voltage Vcc line and the collector \pf the PNP transistor is 
connected to the collector of the oscillating transistor; 

the switch control circuit has a\conf iguration in which the 
emitter of a third transistor is connected to the base of the 
second transistor through a resistor, the collector of the third 
transistor is connected to the base of the PNP transistor and to 
the power supply voltage Vcc line through e\ resistor, and the base 



of the third transistor is connected to the power supply voltage 
VccNline through a capacitor and to the ground through a diode in 
reverse polarity; 

the^ switch control circuit is activated by the charging 
current o!f the capacitor for a predetermined length of time after 
the application of power supply voltage Vcc to turn the switch 
circuits 0N;\ 

the switch circuits , when being ON, connect the emitter of the 
oscillating transistor to the ground with a small resistance and 
connect the collector of the oscillating transistor to the power 
supply voltage Vcc \ine with a small resistance; and 

the switch circuits are turned off by the switch control 
circuit after the predetermined length of time to let the collector 
current of the oscillating transistor decrease to the normal value. 
37, A piezo oscillator characterized in that: 

the piezo oscillator contains a^iezo resonator, oscillating 
transistor, emitter resistor of the oscillating transistor, second 
transistor connected to the oscMlalting trankistor in cascade, 
collector resistor of the seco^\raLsistorX and quick start-up 
c ir cu it ; \ 

the quick start-up circuit has a± least two switch circuits 
and a switch control circuit; \ 

one of the switch circuits has a configuration in which the 
collector of a third transistor is connected to the emitter of the 
oscillating transistor and the emitter of the third transistor is 
connected to the ground; \ 
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the other switch circuit has a configuration in which the 
emitter W a PNP transistor is connected to the power supply 
voltage vbc line and the collector of the PNP transistor is 
connected y> the collector of the oscillating transistor or the 
collector ok the second transistor; 

the switch control circuit has a configuration in which the 
emitter of a fourth transistor is connected to the base of the 
third transistor through a resistor, the collector of the fourth 
transistor is connected to the base of the PNP transistor and to 
the power supply Voltage Vcc line through a resistor , and the base 
of the fourth transistor is connected to the power supply voltage 
Vcc line through a capacitor and to the ground through a diode in 
reverse polarity; \ 

the switch control circuit is activated by the charging 
current of the capacitor for a predetermined length of time after 
the application of power\ supply voltage Vcc to turn the switch 
circuits ON; \ 

the switch circuits, whan being ON, connect the emitter of the 
oscillating transistor to tViel grofrnd-with a small resistance and 
connect the collector of the\ oscillating transistor or of the 
second transistor to the powe£~Asupply voltage Vcc line with a small 
resistance; and \ 

the switch circuits are turned off by the switch control 
circuit after the predetermined length of time to let the collector 
current of the oscillating transistor decrease to the normal value. 
38. A piezo oscillator characterized in that: 
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the piezo oscillator contains a piezo resonator , oscillating 
transistor, emitter resistor and collector resistor of the 
oscillating transistor/ and quick start-up circuit; 

the quVck start-up circuit has at least two switch circuits 
and a switch\control circuit; 

one of the switch circuits has a configuration in which the 
collector of a second transistor is connected to the emitter of the 
oscillating transistor through a resistor and the emitter of the 
second trans is tor\ is connected to the ground; 



the other switch circuit has a configuration in which the 
emitter of a PNP transistor is connected to the power supply 
voltage Vcc line and the collector of the PNP transistor is 
connected to the collector of the oscillating transistor; 

the switch control\circuit has a configuration in which the 
emitter of a third transistor is connected to the base of the 
second transistor through a resistor , the collector of the third 
transistor is connected to the base of the PNP transistor and to 
the power supply voltage Vcc Viner through a resistor , and the base 
of the third transistor is connected^to-sthe power supply voltage 
Vcc line through a capacitor aS^tfp the jgxound through a diode in 
reverse polarity; 

the switch control circuit is Activated by the charging 
current of the capacitor for a predetermined length of time after 
the application of power supply voltag^ Vcc to turn the switch 
circuits ON; 

the switch circuits , when being ON, \connect the emitter of the 
oscillating transistor to the ground with \ small resistance and 
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connec^ the collector of the oscillating transistor to the power 
supply ^oltage Vcc line with a small resistance; and 

thei switch circuits are turned off by the switch control 
circuit a^ter the predetermined length of time to let the collector 
current of\the oscillating transistor decrease to the normal value. 
39. A piezo oscillator characterized in that: 

the piezo oscillator contains a piezo resonator, oscillating 
transistor , emitter resistor of the oscillating transistor, second 
transistor connected to the oscillating transistor in cascade, 
collector resisAor of the second transistor, and quick start-up 
circuit; 

the quick stArt-up circuit has at least two switch circuits 
and a switch control circuit; 

one of the switch circuits has a configuration in which the 
collector of a third \trans is tor is connected to the emitter of the 
oscillating transistoi: through a r esistor and the emitter of the 
third transistor is connec 



the other switch c 
emitter of a PNP 
voltage Vcc line and the 
connected to the collector\ 



o the ground; 
rcluitZhas a configuration in which the 
transisto£\ is connected to the power supply 

of the PNP transistor is 
of the oscillating transistor or the 
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collector of the second transistor; 

the switch control circuit has a configuration in which the 
emitter of a fourth transistor is connected to the base of the 
third transistor through a resistor, the collector of the fourth 
transistor is connected to the base of the PNP transistor and to 
the power supply voltage Vcc line\ through a resistor, and the base 
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of the fourth transistor is connected to the power supply voltage 
Vcc line through a capacitor and to the ground through a diode in 
reverse poiarity; 

the switch control circuit is activated by the charging 
current of tKe capacitor for a predetermined length of time after 
the application of power supply voltage Vcc to turn the switch 
circuits ON; \ 

the switch\circuits, when being ON, connect the emitter of the 
oscillating transistor to the ground with a small resistance and 
connect the collector of the oscillating transistor or of the 
second transistor to the power supply voltage Vcc line with a small 
resistance; and \ 

the switch circuits are turned off by the switch control 
circuit after the predetermined length of time to let the collector 
current of the oscillating transistor decrease to the normal value. 

40. A piezo oscillator characterized in that: 
the piezo oscillator contains a/fTtezo resonator, oscillating 
transistor, and quick start -\ip cirauit; and 

the quick start-up circuit \\:ontrol$ the collector current and 
the emitter current of the osci^lktirig transistor by means of 
current regulating circuits in a\ current mirror configuration only 
for a predetermined length of time after the application of the 
power supply voltage Vcc. \ 

41. A piezo oscillator characterized in that: 
the piezo oscillator contains a\pi ezo resonator, oscillating 

transistor, and two quick start-up circuits; 
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a tirst quick start-up circuit applies a start-up quickening 
voltage the piezo resonator only for a predetermined length of 
time after the application of the power supply voltage Vcc; and 

a second quick start-up circuit increases the collector 
current of the oscillating transistor only for a predetermined 
length of time after the application of the power supply voltage 
Vcc. 

42. A piezo oscillator characterized in that: 

the piezo oscillator contains a piezo resonator, oscillating 
transistor, and two quick start-up circuits; 

the quick start-up circuits each have one or more switch 
circuits ; 

a first quick ^tart-up circuit applies the power supply 



pi\ezo 



:uit o 



voltage Vcc to the 
through the switch ci 
after the application 

a second quick stai^-up \circuit 



resonator as a start-up quickening voltage 
r a predetermined length of time 



thei 



powc 



I the ^collector resistor, okbo|h of 



r_supply voltage Vcc; and 

ypasses(the jemitter resistor, 
e oscillating transistor 
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through the switch circuity or switch circuits to increase the 
collector current of the oscillating transistor only for a 
predetermined length of time\after the application of the power 
supply voltage Vcc. 

43. A piezo oscillator characterized in that: 

the piezo oscillator contains a piezo resonator, oscillating 
transistor, buffer transistor connected to the oscillating 
transistor in cascade; 
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thfe base of the buffer transistor is connected to the power 
supply voltage Vcc line through a first capacitor; and 

the base of the buffer transistor is connected to the ground 
through a second capacitor. 

44. A piezo ^oscillator characterized in that: 

the piezoy oscillator contains a piezo resonator , oscillating 
transistor, emitter resistor of the oscillating transistor, and 
quick start-up circuit; 

the quick start-up circuit has a switch circuit using a 
depletion type p-channel FET for the switch device; 

the switch circuit turns ON only for a predetermined length of 
time after the application of power supply voltage Vcc to connect 
both ends of the emittet resistor and thereby increase the start-up 
current to the piezo resonator; and 

the switch circuit ti^rfs^FF after the predetermined length of 
time . \ / 

45. A piezo oscillator characterized in that: 

the piezo oscillator cont^ns^apj^zo resonator, oscillating 
transistor, emitter resistor of\the oscillating transistor, and 
quick start-up circuit; \ 

the quick start-up circuit hate a configuration in which the 
base of a depletion type p-channel FET is connected to the power 
supply voltage Vcc line, the gate of Vhe depletion type p-channel 
FET is connected to between a resistor Vnd a capacitor connected in 
series between the power supply voltage \cc line and the ground, 
and the source to drain of the depletion tW>e p-channel FET is 
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connected \in parallel with the emitter resistor of the oscillating 
transistor; 

type p-channel FET turns ON only for a 

f time after the application of power supply 
both ends of the emitter resistor and 
the start-up current to the piezo resonator; and 
type p-channel FET turns OFF after the 



predetermined length of time. 
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